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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which a memory cell has simple transistor 
structure and dynamic storage of binary data can be 
performed with less signal lines. 

SOLUTION: A plurality of memory cells are arranged 
making one MIS transistor formed on a silicon layer 12 of 
a SOI substrate as a memory cell MC of one bit, gates 
13 of the memory cells MC arranged in the first direction 
are connected to word lines WL, drains 14 of the 
memory cell arranged in the second direction are 
connected to bit lines BL, sources 15 of all memory cell 
MC have the memory cell array connected to a fixed 
potential line. The memory cell MC stores a first data 
state in which excessive many carriers are held in the 
silicon layer 12 and which have first threshold voltage, a 
second data state in which excessive many carriers of 
the silicon layer 12 are discharged and which have 
second threshold voltage, also, rewriting of data can be 
performed with an arbitrary bit unit, further, the memory 

cell MC has initializing mode in which all memory cells MC of a memory cell array are written in 
the first data state. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more memory cells are arranged considering one MIS transistor formed in the 
semi-conductor layer of floating as a 1-bit memory cell. The gate of the memory cell located in a 
line in the 1st direction is connected to a word line, and the drain of the memory cell located in a 
line in the 2nd direction is connected to a bit line. It has the memory cell array by which the 
source of all memory cells was connected to the fixed potential line. Said memory cell The 1st 
data condition which caused impact ionization near the drain and set said semi-conductor layer 
as the 1st potential, It is what memorizes dynamically the 2nd data condition which passed 
forward current to drain junction and set said semi-conductor layer as the 2nd potential. And 
semiconductor memory equipment characterized by having the initialization mode which writes 
all the memory cells of said memory cell array in said 1st data condition. 

[Claim 2] It is semiconductor memory equipment according to claim 1 characterized by writing in 
said 1 st data condition by causing impact ionization near the drain junction by carrying out 
pentode actuation of said memory cell, and writing in said 2nd data condition by giving a forward 
bias between said semi-conductor layer with which predetermined potential was given by 
capacity coupling from said gate, and said drain. 

[Claim 3] Said fixed potential line is made into a reference potential in a data write mode. The 
1st control potential higher than said reference potential is given to a selection word line, and 
the 2nd control potential lower than said reference potential is given to a non-choosing word 
line. According to the 1 st and 2nd data condition, the 4th control potential lower than the 3rd 
control potential and said reference potential respectively higher than said reference potential is 
given to a subdevice-bit line. Semiconductor memory equipment according to claim 1 
characterized by giving control potential respectively higher than said 1st control potential and 
the 3rd control potential to a word line and a bit line in said initialization mode. 
[Claim 4] Said fixed potential line is made into a reference potential in a data write mode. The 
1st control potential higher than said reference potential is given to a selection word line, and 
the 2nd control potential lower than said reference potential is given to a non-choosing word 
line. According to the 1st and 2nd data condition, the 4th control potential lower than the 3rd 
control potential and said reference potential respectively higher than said reference potential is 
given to a subdevice-bit line. Semiconductor memory equipment according to claim 1 
characterized by giving control potential higher than said 1st control potential to a word line in 
said initialization mode, and giving said 3rd control potential to a bit line. 

[Claim 5] Said fixed potential line is made into a reference potential in a data write mode. The 
1st control potential higher than said reference potential is given to a selection word line, and 
the 2nd control potential lower than said reference potential is given to a non-choosing word 
line. According to the 1st and 2nd data condition, the 4th control potential lower than the 3rd 
control potential and said reference potential respectively higher than said reference potential is 
given to a subdevice-bit line, and it sets in said initialization mode. Semiconductor memory 
equipment according to claim 1 characterized by giving said 1st control potential to a word line, 
and giving control potential higher than said 3rd control potential to a bit line. 
[Claim 6] Said fixed potential line is made into a reference potential in a data write mode. The 
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1st control potential higher than said reference potential is given to a selection word line, and 
the 2nd control potential lower than said reference potential is given to a non-choosing word 
line. According to the 1 st and 2nd data condition, the 4th control potential lower than the 3rd 
control potential and said reference potential respectively higher than said reference potential is 
given to a subdevice-bit line, and it sets in said initialization mode. Semiconductor memory 
equipment according to claim 1 characterized by giving said 1st control potential to a word line, 
and giving said 3rd control potential to a bit line. 

[Claim 7] Said fixed potential line is made into a reference potential in a data write mode. The 
1st control potential higher than said reference potential is given to a selection word line, and 
the 2nd control potential lower than said reference potential is given to a non-choosing word 
line. According to the 1 st and 2nd data condition, the 4th control potential lower than the 3rd 
control potential and said reference potential respectively higher than said reference potential is 
given to a subdevice-bit line, and it sets in said initialization mode. Semiconductor memory 
equipment according to claim 1 characterized by said 2nd control potential being given to a word 
line, and control potential higher than said 3rd control potential being given to a bit line, and 
making it written in the 1st data condition by the leakage current of drain junction. 
[Claim 8] Said memory cell is semiconductor memory equipment according to claim 1 
characterized by having the auxiliary gate for controlling the potential of said semi-conductor 
layer by capacity coupling apart from said gate. 

[Claim 9] Semiconductor memory equipment according to claim 8 characterized by giving 
potential higher than a steady state to said auxiliary gate in said initialization mode. 
[Claim 10] Said initialization mode is semiconductor memory equipment according to claim 1 
characterized by detecting powering on and performing automatically inside a chip. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to dynamic mold semiconductor memory equipment 

(DRAM). 

[0002] 

[Description of the Prior Art] As for the conventional DRAM, the memory cell is constituted by 
the MOS transistor and the capacitor. Detailed-ization of DRAM is progressing greatly by 
adoption of trench capacitor structure or SUTAKKUTO capacitor structure. The magnitude (cell 
size) of current and a unit memory cell sets the minimum processing dimension to F, and is 
reduced to the area of 2Fx4F=8F2. That is, when the minimum processing dimension F becomes 
small with a generation and generally sets cell size to alphaF2, a multiplier alpha becomes small 
with a generation and current [ F= 0.18-micrometer ] and alpha= 8 are realized. 
[0003] In order to secure the trend of the cell size which continues not to be different from the 
former, or a chip size, in F< 0.18 micrometers, it becomes a big technical problem further by F< 
0.13 micrometers how alpha< 8 and filling alpha< 6 form cell size in a small area with micro 
processing by being required. Therefore, various proposals which make the memory cell of 1 
transistor / 1 capacitor the magnitude of 6F2 or 4F2 are also made. However, there is difficulty 
on manufacturing technologies, such as technical difficulty that a transistor must be used as a 
vertical mold, a problem that the electric interference between contiguity memory cells becomes 
large and also processing, and film generation, and utilization is not easy. 
[0004] On the other hand, some are made so that the proposal of DRAM which uses one 
transistor as a memory cell may also be listed to below not using a capacitor. 
** JOHN E.LEISS et al and "dRAM Design Using the Taper-Isolated Dynamic Cell" 0 [ IEEE 
JOURNAL OF SOLID-STATE CIRCUITS, VOL.SC-17, N0.2, ] [ APRIL ] 1982, pp337-344** 
JP,3-171768,A **Marnix R.Tack et al, and "The Multistable Charge-Controlled Memory Effect in 
SOI MOS Transistors at Low Temperatures" 0 [ IEEE ] TRANSACTIONS ON 
ELECTRONDEVICES, VOL.37, MAY, 1990, pp1 373-1 382**Hsing-jen Wann et al, and "A 
Capacitorless DRAM Cell on SOI Substrate" (IEDM93, pp 635-638) [0005] 
[Problem(s) to be Solved by the Invention] ** A memory cell is constituted using the MOS 
transistor of embedding channel structure. Using the parasitic transistor formed in the taper 
section of an isolation insulator layer, the charge and discharge of a surface inversion layer are 
performed, and binary storage is performed. 

** A memory cell uses as binary data the threshold separately decided by well potential of an 
MOS transistor using the MOS transistor by which well separation was carried out. 
** A memory cell is constituted by the MOS transistor on a SOI substrate. A negative big 
electrical potential difference is impressed from a SOI substrate side, the hole storage in the 
oxide film and the interface section of a silicon layer is used, and emission of this hole and 
impregnation perform binary storage. 

** A memory cell is constituted by the MOS transistor on a SOI substrate, although an MOS 
transistor comes out of even the structure up, a reverse conductivity-type layer forms in the 
front face of a drain diffusion layer in piles — having — substantial — writing in — business — 
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a PMOS transistor — reading — business — it is considering as the structure which combined 
the NMOS transistor with one. Binary data are memorized for the substrate field of an NMOS 
transistor with the potential as a node of floating. 

[0006] However, structure of ** is complicated, and since it uses the parasitic transistor, there 
is a difficulty also in the controllability of a property. ** Although it is simple, it is necessary to 
connect the drain of a transistor, and the source to a signal line, and to carry out potential 
control of the structure. Since it is well separation, cell size is large and, moreover, rewriting for 
every bit cannot be performed. ** Need the potential control from a SOI substrate side, rewriting 
for every bit cannot be performed, but a difficulty is in a controllability. ** Since special 
transistor structure is needed and a word line, a light bit line, a lead bit line, and a purge line are 
needed for a memory cell, the number of signal lines increases. 

[0007] This invention aims at offering the semiconductor memory equipment which enabled 
dynamic storage of binary data with few signal lines by using simple transistor structure as a 
memory cell. 
[0008] 

[Means for Solving the Problem] Two or more memory cells are arranged considering one MIS 
transistor with which the semiconductor memory equipment concerning this invention was 
formed in the semi-conductor layer of floating as a 1-bit memory cell. The gate of the memory 
cell located in a line in the 1st direction is connected to a word line, and the drain of the memory 
cell located in a line in the 2nd direction is connected to a bit line. It has the memory cell array 
by which the source of all memory cells was connected to the fixed potential line. Said memory 
cell The 1st data condition which caused impact ionization near the drain junction and set said 
semi-conductor layer as the 1st potential, The 2nd data condition which passed forward current 
to drain junction and set said semi-conductor layer as the 2nd potential is memorized 
dynamically, and it is characterized by having the initialization mode which writes all the memory 
cells of said memory cell array in said 1st data condition. 

[0009] According to this invention, one memory cell is formed by one simple MIS transistor 
which has the semi-conductor layer of floating as a body field, and can make cell size small with 
4F2. Only by control of the word line connected with the bit line which the source of a transistor 
was connected to the fixed potential line, and was connected to the drain at the gate, it reads 
and control of rewriting and refresh is performed. That is, data rewriting by arbitration bitwise is 
also possible. Moreover, since the memory cell by this invention is destructive read 
fundamentally, if it is not necessary to form a sense amplifier for every bit line and it is put in 
another way, it is not necessary to form a sense amplifier to all the memory cells chosen as 
coincidence by the word line, therefore the layout of a sense amplifier will become easy. 
Furthermore, since a memory cell is current read-out, it excels in noise-proof nature and an 
opening bit line method can also be used. 

[0010] In this invention concretely the 1st data condition Impact ionization is caused near the 
drain junction by carrying out pentode actuation of the memory cell. It is written in by holding 
the generated majority carrier in a semi-conductor layer. The 2nd data condition A forward bias 
is given between the semi-conductor layers and drains to which predetermined potential was 
given by capacity coupling from the gate, and it is written in by drawing out the majority carrier 
of a semi-conductor layer to a drain. These data conditions are held by giving the potential lower 
than the reference potential given to the source for data-hold to the gate. 
[0011] On the other hand, since the memory cell by this invention has the body of floating, it is 
unfixed in what kind of value the body potential in the initial state after powering on becomes. 
For this reason, a possibility that early body potential may be too low and normal data writing 
may become impossible for example, arises. On the other hand, in this invention, subsequent 
normal operation can be guaranteed by having the initialization mode which writes in the 1st data 
condition compulsorily about all the memory cells of a memory cell array. 
[0012] Specifically, initialization mode can consider some following modes, 
(a) The method which gives control potential higher than the 1st control potential and the 3rd 
control potential at the time of the writing of the usual 1 st data condition to a word line and a bit 
line, respectively. Thereby, it can initialize in the 1st data condition certainly. 
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(b) The method which gives control potential high than the 1st control potential in the usual 1st 
data condition writing to a word line, gives the 1 st same control potential also in the method 
which gives the 3rd same control potential to a bit line also in the usual 1st data condition 
writing, or 1st data condition writing conversely usual to a word line, and gives control potential 
high than the 3rd control potential in the usual 1st data condition writing to a bit line. Also by 
this, it can initialize in the 1st data condition almost certainly. 

(c) The method which gives the 1st same control potential to a word line also in the usual 1st 
data condition writing, and gives the 3rd same control potential to a bit line also in the usual 1st 
data condition writing. This method is not easy to initialize when the body of an initial state is in 
low voltage, but if a certain amount of time amount is spent, it can be initialized in the 1st data 
condition. 

[0013] Mode [ of the above initialization mode ] (a) - (c) all performs initialization by pentode 
actuation of the same memory cell as the writing of the usual 1st data condition. On the other 
hand, the following modes (d) which initialize a memory cell array in the 1st data condition by 
another principle are considered. 

(d) The method which gives potential higher than the 3rd control potential in the usual 1 st data 
condition writing to a bit line, and is initialized in the 1st data condition by GIDLC (Gate Induced 
Drain Leakage Current) where the 2nd control potential which maintains a data-hold condition is 
given to a word line. 

[0014] In this invention, a memory cell shall have the auxiliary gate for controlling the potential of 
the semi-conductor layer of floating by capacity coupling apart from the usual gate preferably. 
When it has such the auxiliary gate, body potential can be controlled by capacity coupling from 
this auxiliary gate, and initialization actuation can be made to ensure. Moreover, in this invention, 
inside a chip, initialization mode shall detect powering on and shall be performed automatically 
preferably. 
[0015] 

[Embodiment of the Invention] Drawing 1 shows the cross-section structure of the unit memory 
cell of DRAM by this invention, and drawing 2 shows that equal circuit. The memory cell MC is 
constituted by the N channel MIS transistor of SOI structure. That is, the SOI substrate with 
which silicon oxide 11 was formed as an insulator layer on the silicon substrate 10, and the p- 
type silicon layer 12 was formed on this silicon oxide 11 is used. On the silicon layer 12 of this 
substrate, the gate electrode 13 is formed through gate oxide 16, self align is carried out to the 
gate electrode 13, and n mold source and the drain diffusion layers 14 and 15 are formed. 
[0016] The source and the drain diffusion layers 14 and 15 are formed in the depth which 
reaches the silicon oxide 1 1 of a pars basilaris ossis occipitalis. Therefore, if the body field which 
consists of a p-type silicon layer 12 separates the channel width direction (direction which 
intersects perpendicularly with the space of drawing) with an oxide film, insulating separation of a 
base and the side face of the channel width direction will be carried out from others, and the 
direction of channel length will be in floating by which the pn junction was carried out. When 
carrying out the matrix array of this memory cell MC, the gate electrode 13 is connected to a 
word line WL, the source diffusion layer 15 is connected to a fixed potential line (touch-down 
potential line), and the drain diffusion layer 14 is connected to a bit line BL 
[0017] Drawing 3 shows the layout of a memory cell array, and drawing 4 (a) and (b) show A-A' 
of drawing 3 , and a B-B' cross section, respectively. Pattern formation of the p-type silicon 
layer 12 is carried out to the shape of a grid by the embedding of silicon oxide 21. Namely, in the 
word line WL direction, the field of two transistors which share a drain is detached by silicon 
oxide 21 by the component, and is arranged. Or instead of the embedding of silicon oxide 21, 
lateral isolation may be performed by etching the silicon layer 12. The gate electrode 13 is 
continuously formed in an one direction, and this serves as a word line WL. The source diffusion 
layer 15 is continuously formed in the word line WL direction, and this serves as a fixed potential 
line (common source line). It is covered with an interlayer insulation film 23, and a bit line BL is 
formed by the transistor top on this. A bit line BL contacts the drain diffusion layer 14 shared 
between two transistors, and it is arranged so that a word line WL may be intersected. 
[0018] Thereby, a base and the side face of the channel width direction are mutually separated 
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by the oxide film, it is mutually separated in the direction of channel length by pn junction, and 
the silicon layer 12 which is the body field of each transistor is maintained at floating. And with 
this memory cell array configuration, as the broken line showed to drawing 3 , unit-cell area is 
set to 2Fx2F=4F2, for forming a word line WL and a bit line BL in the pitch of the minimum 
processing dimension F. 

[0019] The principle of operation of the DRAM eel which consists of this NMOS transistor uses 
are recording of the hole which is the majority carrier of the body field (p-type silicon layer 12 
by which insulating separation was carried out from others) of an MOS transistor. That is, a big 
current is excited for impact ionization from the drain diffusion layer 14 near a sink and the drain 
diffusion layer 14 by operating an MOS transistor in a pentode field. The hole which is the 
superfluous majority carrier generated by this impact ionization is made to hold in the p-type 
silicon layer 12, and let that hole storage condition be data "1." Carry out the forward bias of 
the pn junction between the drain diffusion layer 14 and the p-type silicon layer 12, and let the 
condition of having emitted the superfluous hole of the p-type silicon layer 12 to the drain side 
be data "0." 

[0020] Data "0" and "1" are the differences of the potential of the body, and are memorized as 
a difference of the threshold electrical potential difference of an MOS transistor. That is, the 
threshold electrical potential difference Vth1 of a data "1" condition with the high potential of a 
body field is lower than the threshold electrical potential difference VthO of a data "0" condition 
by the hole storage. In order to hold "1" data condition which accumulated the hole which is a 
majority carrier in the body, it is necessary for a word line to impress negative bias voltage. This 
data-hold condition is ******** even if it performs read-out actuation, unless write-in actuation 
(elimination) of reverse data is performed. That is, unlike DRAM of 1 transistor / 1 capacitor 
using the charge storage of a capacitor, destructive read is possible. 

[0021] Some are considered by the method of data read-out. The relation between the word line 
potential VWL and the body potential VB becomes like drawing 5 by data "0", "1", and relation. 
Therefore, the 1 st approach of data read-out uses that give the read-out potential which 
becomes a word line WL in the middle of the threshold electrical potential differences VthO and 
Vth1 of data "0" and "1", and a current does not flow in the memory cell of "0" data, but a 
current flows in the memory cell of "1" data. A bit line BL is specifically precharged to the 
predetermined potential VBL, and a word line WL is driven after that. Thereby, in the case of "0" 
data, as shown in drawing 6 , there is no change of the bit line precharge potential VBL, and 
when it is "1" data, the precharge potential VBL falls. 

[0022] The 2nd read-out method uses that supply a current to a bit line BL and the climbing 
speeds of bit line potential differ according to whenever [ flow / of "0" and "1" ], after starting a 
word line WL. Simply, a bit line BL is precharged to 0V, as shown in drawing 7 , a word line WL is 
started, and a bit line current is supplied. At this time, data distinction is attained by detecting 
the difference of a potential rise of a bit line using a dummy cell. 

[0023] The 3rd read-out method is a method which reads the difference of a bit line current 
which is different by "0" when clamping a bit line BL to predetermined potential, and "1." 
Although a current-electrical-potential-difference conversion circuit is required in order to read 
a current difference, finally the differential amplifier of the potential difference is carried out, and 
a sense output is taken out. 

[0024] In this invention, in order to make a superfluous hole emit only from the bulk field of the 
memory cell chosen by the potential of the word line WL chosen in the memory cell array, and a 
bit line BL in order to write in "0" data alternatively namely, capacity coupling between a word 
line WL and the body becomes essential. The condition that the hole was accumulated in the 
body field by data "1" needs to carry out bias of the word line in the negative direction enough, 
and to hold in the condition (namely, condition that the depletion layer is not formed in the front 
face) that the gate and the capacity between substrates of a memory cell turn into gate 
oxidation membrane capacitance. 

[0025] A more concrete wave of operation is explained. Drawing 8 - drawing 1 1 are the lead / 
refresh at the time of using the 1st read-out method which performs data distinction by the 
existence of discharge of the bit line by the selection eel, and the wave of read/write of 
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operation. Drawing 8 and drawing 9 are data and lead/refresh actuation of "1" "0" data, 
respectively. Till time of day t1 , it is in a data-hold condition (condition of not choosing), and 
negative potential is given to the word line WL A word line WL is started to forward 
predetermined potential at time of day t1. At this time, word line potential is set up among the 
thresholds VthO and Vth1 of "0" and "1" data. Thereby, in the case of "1" data, the bit line VBL 
currently precharged beforehand becomes low voltage by discharge. In the case of "0" data, the 
bit line potential VBL is held. Thereby, "1" and "0" data are distinguished. 
[0026] And at time of day t2, potential of a word line WL is made still higher, and it reads to 
coincidence, when data are "1", forward potential is given to a bit line BL ( drawing 8 ), and 
negative potential is given to a bit line BL when read-out data are "0" ( drawing 9 ). Thereby, 
when a selection memory cell is "1" data, big channel current flows by pentode actuation, impact 
ionization takes place, impregnation maintenance of the superfluous hole is carried out, and "1" 
data is again written in the body. In the case of data, drain junction becomes a forward bias and 
"0" "0" by which superfluous hole is not held at the body data are written in again. 
[0027] And bias of the word line WL is carried out in the negative direction at time of day t3, and 
lead/refresh actuation is ended. In other non-choosing memory cells connected with the same 
bit line BL as the memory cell which performed "1" data read-out, a word line WL is held at 
negative potential therefore, the body is held at negative potential, and impact ionization does 
not take place. In other non-choosing memory cells connected with the same bit line BL as the 
memory cell which performed "0" data read-out, too, a word line WL is held at negative 
potential, and hole emission does not take place. 

[0028] Drawing 10 and drawing 1 1 are read/write actuation of the each "1" data based on the 
same read-out method, and "0" data. Read-out actuation at the time of day t1 in drawing 10 and 
drawing 1 1 is the same as that of drawing 8 and drawing 9 respectively. In making a word line WL 
into high potential further at time of day t2 after read-out and writing "0" data in the same 
selection eel, it gives negative potential at coincidence to a bit line BL ( drawing 10 ), and in 
writing in "1" data, it gives forward potential to a bit line BL ( drawing 1 1 ). Thereby, in the eel to 
which "0" data were given, drain junction becomes a forward bias and the hole of the body is 
emitted. In the eel to which "1" data was given, impact ionization takes place near the drain and 
impregnation maintenance of the superfluous hole is carried out at the body. 
[0029] Drawing 12 - drawing 15 are the lead / refresh at the time of using the 2nd read-out 
method which precharges a bit line BL to 0V, supplies a current to a bit line BL after word line 
selection, and performs data distinction with the potential climbing speed of a bit line BL, and the 
wave of read/write of operation. Drawing 1212 and drawing 13 are data and lead/refresh 
actuation of "1" "0" data, respectively. The word line WL currently held at negative potential is 
started to forward potential at time of day t1. At this time, word line potential is set as a value 
higher than any of the thresholds VthO and Vth1 of "0" and "1" data, as shown in drawing 7 . Or 
word line potential may be set up among the thresholds VthO and Vth1 of "0" and "1" data like 
the 1st read-out method. And a current is supplied to a bit line at time of day t2. Thereby, in the 
case of "1 " data, a potential rise of a bit line BL is small ( drawing 12 ), in the case of "0" data, 
a memory cell turns on deeply and bit line potential rises [ the current of a memory cell is small 
(or a current does not flow), and ] quickly. Thereby, "1" and "0" data are distinguished. 
[0030] And at time of day t3, when read-out data are "1", electropositive potential is given to a 
bit line BL ( drawing 121 2 ), and electronegative potential is given to a bit line BL when read-out 
data are "0" ( drawing 13 ). Thereby, when a selection memory cell is "1" data, a drain current 
flows, impact ionization takes place, impregnation maintenance of the superfluous hole is carried 
out, and "1" data is again written in the body. In the case of data, "0" "0" which drain junction 
becomes forward bias and does not have superfluous hole in the body data are written in again. 
Bias of the word line WL is carried out in the negative direction at time of day t4, and 
lead/refresh actuation is ended. 

[0031] Drawing 14 and drawing 15 are read/write actuation of the each "1" data based on the 
same read-out method, and "0" data. Read-out actuation at the time of day t1 and t2 in drawing 
14 and drawing 1 5 is the same as that of drawing 12 and drawing 1 3 respectively. After read-out, 
in writing "0" data in the same selection eel, it gives negative potential to a bit line BL ( drawing 
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1414 ), and in writing in "1" data, it gives forward potential to a bit line BL ( drawing 15 ). 
Thereby, in the eel to which "0" data were given, drain junction becomes a forward bias and the 
superfluous hole of the body is emitted. In the eel to which "1" data was given, a big drain 
current flows, impact ionization takes place near the drain, and impregnation maintenance of the 
superfluous hole is carried out at the body. 

[0032] As mentioned above, the DRAM eel by this invention is constituted by the simple MOS 
transistor with the body of floating electrically separated from others, and can realize cell size of 
4F2. Moreover, potential control of the body of floating uses capacity coupling from a gate 
electrode, and a source diffusion layer is fixed potential. That is, control of read-out/writing is 
performed by only a word line WL and the bit line BL, and it is easy. Furthermore, since a 
memory cell is destructive read fundamentally, it is not necessary to form a sense amplifier for 
every bit line, and the layout of a sense amplifier becomes easy. Furthermore, since it is a 
current read-out method, it is strong also in a noise, for example, read-out is possible also in an 
opening bit line method. Moreover, the manufacture process of a memory cell is also easy. 
[0033] Although fundamental memory actuation was explained so far, in immediately after 
powering on etc., a guarantee of operation becomes a problem. That is, since the body of a 
memory cell is floating, although the one where the potential of the body is higher is held to the 
reference potential of the source at built-in potential, the lower one is unfixed and becomes low 
too much. And if it remains as it is, there is a possibility that pentode actuation for "1" data 
writing cannot be performed. 

[0034] This is guessed also from the property shown in drawing 16 . Drawing 16 shows the gate 
voltage Vg dependency of the drain current Id and the substrate current Isub by making body 
potential Vb into a parameter about the usual MOS transistor. When the high potential VWLH is 
given to the gate, pentode actuation is carried out and impact ionization is caused, the hole 
current to generate is observed as a substrate current Isub. Drawing 16 shows that the 
substrate current Isub decreases, if the body potential Vb is shifted in the negative direction. 
Therefore, if it is negative [ with big body potential ] by the initial state also in this invention, as 
for until the, "1" data writing may become impossible. Then, in this invention, actuation which 
initializes a memory cell array to a power up etc. is performed. 

[0035] Hereafter, the gestalt of the operation equipped with such initialization mode is explained 
concretely. Drawing 17 shows the configuration of the whole DRAM chip. The word line WL with 
which the matrix array of the memory cell MC is carried out, and common connection of the gate 
of two or more memory cells is made, and the bit line BL with which common connection of the 
drain of two or more memory cells is made cross, and the memory cell array 21 is arranged and 
constituted, as shown in drawing 18 . The bit line BL of the memory cell array 21 is connected to 
a sense amplifier 23 through the column gate 22 controlled by the column decoder 24. The word 
line WL of the memory cell array 21 is chosen by a low decoder / word line driver 25, and is 
driven. 

[0036] Data transfer between a sense amplifier 23 and an I/O terminal is performed through I/O 
buffer 27. Moreover, the external address is incorporated by the address buffer 26 through I/O 
buffer 27, and a row address and a column address are supplied to a low decoder / word line 
driver 25, and the column decoder 24, respectively. 

[0037] The potential generating circuit 29 generates the high potential VBLH at the time of "1" 
data writing which generates the high potential VWLH at the time of the data writing given to a 
word line WL, the low voltage VWLL at the time of a data hold, and the middle potential VWLR at 
the time of data read-out, and is given to a bit line BL, the low voltage VBLL at the time of "0" 
data writing, the precharge potential VBLR at the time of data read-out, etc. 
[0038] This potential generating circuit 29 is controlled by the output of the power-on detector 
28 which detects the injection of an external power VEXT, and generates required potential. 
Moreover, in response to the output of a control circuit 30, **, and the power-on detector 28, 
the initialization actuation which initializes all the memory cells of the memory cell array 21 is 
controlled. Concretely, a control circuit 30 operates the address counter prepared for example, 
in the address buffer 26, increments the address, and controls the initialization actuation which 
writes "1" data in all the memory cells of the memory cell array 21 compulsorily. 
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[0039] Or a control circuit 30 may be put in block to all the memory cells of the memory cell 
array 21 by making the low decoder 25 and the column decoder 24 into all selection conditions, 
and initialization motion control of writing in "1" data compulsorily may be performed again. 
Furthermore, when the memory cell array 21 is divided into two or more subcel arrays, control of 
initializing by time sharing for every subcel array is also possible. Moreover, a control circuit 30 
performs initialization actuation automatically, and also it may be made to perform same 
initialization actuation by power-on detection in response to the command input from an I/O 
terminal. Below, a concrete initialization mode of operation is explained. 

[0040] [the 1st initialization mode] — in the 1st initialization mode, potential higher than the high 
potential at the time of the usual "1" data writing is given to a word line WL and a bit line BL, 
respectively. Drawing 19 shows the high potential VWLH given to the word line which the 
potential generating circuit 29 in this case outputs, and the high potential VBLH given to a bit 
line. The word line quantity potential VWLH1 used for the usual "1" data writing and the 
potentials VWLH0 and VBLH0 respectively higher than a bit line VBLH1 are generated between 
fixed time amount T after powering on. 

[0041] Drawing 20 shows word line WL of initialization actuation and after that, the potential of a 
bit line BL, and the body potential VB of the memory cell at that time. In initialization actuation, 
the potentials VWLH0 and VBLH0 higher than the time of the usual "1" writing are given to a 
word line WL and a bit line BL, respectively, the body potential VB is fully raised, and impact 
ionization is produced. Thereby, "1" data is written certainly. Then, a word line WL is set to 
electronegative potential VWLL, data are held, and normal operation is performed henceforth. By 
a diagram, the wave of "1" data writing of operation is shown. 

[0042] In the 2nd initialization mode, the same high potential as the usual [initialization mode of 
** 2nd] "1 " writing is used for a bit line BL, and potential higher than the high potential at the 
time of the usual "1" data writing is given to a word line WL. Drawing 21 shows the high potential 
VWLH given to the word line which the potential generating circuit 29 in this case outputs, and 
the high potential VBLH given to a bit line. The potential VWLH0 higher than the word line 
quantity potential VWLH1 used for the usual "1" data writing is generated between fixed time 
amount T after powering on. The bit line quantity potential VBLH is fixed. 

[0043] Drawing 22 shows word line WL of initialization actuation and after that, the potential of a 
bit line BL, and the body potential VB of the memory cell at that time. In initialization actuation, 
the potential VWLH0 higher than the time of the usual "1" writing is given to a word line WL, the 
body potential VB is fully raised, and impact ionization is produced. Thereby, "1" data is written 
certainly. Then, a word line WL is set to electronegative potential VWLL, data are held, and 
normal operation is performed henceforth. By a diagram, the wave of "1" data writing of 
operation is shown. 

[0044] In the 3rd initialization mode, the same high potential as the usual [initialization mode of 
** 3rd] "1" writing is used for a word line WL, and potential higher than the high potential at the 
time of the usual "1" data writing is given to a bit line BL. Drawing 23 shows the high potential 
VWLH given to the word line which the potential generating circuit 29 in this case outputs, and 
the high potential VBLH given to a bit line. The potential VBLHO higher than the bit line quantity 
potential VBLH1 used for the usual "1" data writing is generated between fixed time amount T 
after powering on. The word line quantity potential VWLH is fixed. 

[0045] Drawing 24 shows word line WL of initialization actuation and after that, the potential of a 
bit line BL, and the body potential VB of the memory cell at that time. In initialization actuation, 
although the same high potential VWLH as the time of the usual "1" writing is given to the word 
line WL, since the potential VBLHO higher than the time of the usual "1" writing is used for the 
bit line BL, impact ionization can be produced effectively. Thereby, "1" data is written certainly. 
Then, a word line WL is set to electronegative potential VWLL, a data condition is held, and 
normal operation is performed henceforth. By a diagram, the wave of "1" data writing of 
operation is shown. 

[0046] [the 4th initialization mode] — in the 4th initialization mode, the high potential as the 
usual "1" writing with same word line WL and bit line is used. However, in order to initialize 
certainly in this case, it is desirable to set up the time amount of initialization actuation for a 
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long time than the usual write-in time amount. If the initialization operating time is set up to 
some extent for a longtime above, initialization of "1" data condition is possible. 
[0047] If the above initialization mode is arranged in the high order of the certainty of 
initialization of "1" data condition, it will become the order in the 1st initialization mode, the 2nd 
initialization mode, the 3rd initialization mode, and the 4th initialization mode. It is because the 
body potential at the time of initialization actuation becomes low in this order. However, even if 
it is in low initialization mode of certainty, it becomes possible by changing memory cell structure 
so that it may explain below to make more positive initialization actuation perform. 
[0048] Drawing 25 makes such memory cell structure correspond to drawing 1 , and shows it. As 
contrasted with the structure of drawing 1 , it differs at drawing 25 R> 5 in that the backgate 
electrode 32 is laid underground into the insulator layer 11 (BOX film) which separates the 
silicon layer 12. Capacity coupling of this backgate 32 is carried out through gate dielectric film 
31 to the base of the silicon layer 12 used as the body of a transistor. The equal circuit of the 
memory cell MC in this case is shown in drawing 26 . 

[0049] As such memory cell structure, negative fixed potential (however, forward fixed potential 
when a memory cell is a p channel) is given to a backgate 32. Thereby, the maintenance property 
of "1" data in a data-hold condition can be made better. Basic actuation of a memory cell is 
realized by controlling body potential by capacity coupling from the front gate 13, as explained 
previously. However, when this capacity coupling is too large, it is clear by examination of this 
invention persons that it becomes impossible to fully take the threshold electrical-potential- 
difference difference of data "0" and "1." 

[0050] On the other hand, by adding a backgate 32 and carrying out capacity coupling to the 
body, the capacity coupling ratio from the front gate 13 to the body can be made small, and, 
thereby, it becomes possible to secure more greatly the threshold electrical-potential-difference 
difference of data "0" and "1." 

[0051] Drawing 27 shows the equal circuit of the memory cell array which used such a memory 
cell MC with a backgate. Common connection of the backgate terminal VB is made by the whole 
memory cell array. Or pattern formation of the backgate 32 may be carried out as the word line 
WL1 by the front gate 13, and a concurrent word line WL2. In this case, an equal circuit becomes 
like drawing 28 . In this case, the word line WL1 connected to the front gate and the word line 
WL2 connected to a backgate can be driven synchronously. 

[0052] Concretely, the word line WL2 connected to a backgate is maintained at negative in the 
state of data-hold, and is made into higher potential in the data write-in condition synchronizing 
with a word line WL1. Thereby, the selection write-in property and data-hold property of the 
data "1" within a memory cell array and "0" can be raised. 

[0053] When such a memory cell MC with a backgate is used, since control of body potential can 
be performed by the backgate, initialization actuation also becomes easy. For example, if in the 
initialization actuation which gives the same potential as the high potential at the time of "1" 
writing previously explained as 4th initialization mode to a word line and a bit line the body is 
carried out by the backgate and potential is raised, initialization of more positive "1" data will be 
attained. This is in 5th initialization mode which a degree shows. 

[0054] [Initialization mode of ** 5th] drawing 29 shows the high potential VWLH given to the 
word line which the potential generating circuit 29 in this case outputs, the high potential VBLH 
given to a bit line, and the potential VBG given to a backgate. The word line quantity potential 
VWLH and the bit line quantity potential VBLH are fixed. On the other hand, potential VBG for 
giving a backgate is made into the high potential VBG0 between fixed time amount T after 
powering on, and turns into the potential VBG1 required for normal operation after that. 
[0055] Drawing 30 shows the potential of word line WL of initialization actuation and after that, a 
bit line BL, and Backgate BG, and the body potential VB of the memory cell at that time. In 
initialization actuation, although the same high potential VWLH as the time of the usual "1" 
writing was given to the word line WL and the same potential VBLH as the time of the usual "1" 
writing is also given to the bit line BL, the potential VBG0 higher than normal operation is given 
to Backgate BG. By this, body potential can be raised, impact ionization can be produced 
effectively, and "1" data is written certainly. Then, a word line WL is set to electronegative 
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potential VWLL, a data condition is held, and Backgate BG performs normal operation henceforth 
as potential VBG1 at the time of normal operation. By a diagram, the wave of "1 " data writing of 
operation is shown. 

[0056] [the 6th initialization mode] — although all initialization actuation explained so far wrote 
in "1" data by impact ionization by carrying out pentode actuation of the memory cell, the 
initialization actuation using a GIDL current is also possible. Drawing 31 gives the low potential 
VWLL of a data-hold condition to a word line, gives forward potential to a bit line, and shows 
signs that a GIDL current flows to a memory cell. A GIDL current becomes larger as the 
difference of the drain potential Vd given from a bit line and the gate potential VWLL given from 
a word line is large. 

[0057] When a memory cell with a backgate is used especially, since body potential is 
controllable, a bigger GIDL current can be passed and effective "1" data initialization can be 
performed using this. Drawing 32 shows the high potential VWLH given to the word line which the 
potential generating circuit 29 in this case outputs, and the high potential VBLH given to a bit 
line. The word line quantity potential VWLH is fixed. Bit line quantity potential VBLH is made into 
the high potential VBLHO between fixed time amount T after powering on, and turns into the 
potential VBLH1 required for normal operation after that. 

[0058] Drawing 33 shows the potential of word line WL of initialization actuation and after that, a 
bit line BL, and Backgate BG, and the body potential VB of the memory cell at that time. That is, 
in initialization actuation, a word line WL is made into the low potential VWLL of a data-hold 
condition, gives the potential VBLHO higher than the usual "1" writing to a bit line BL, and gives 
the potential VBG0 higher than normal operation at coincidence to Backgate BG. A big GIDL 
current can be passed by this and "1" data is written. Then, a word line WL is set to 
electronegative potential VWLL, a data condition is held, and Backgate BG performs normal 
operation henceforth as potential VBG1 at the time of normal operation. By a diagram, the wave 
of "1 " data writing of operation is shown. 
[0059] 

[Effect of the Invention] As stated above, according to this invention, one memory cell is formed 
by one simple MIS transistor which has the semi-conductor layer of floating as a body field, and 
can make cell size small with 4F2. Only by control of the word line connected to the bit line 
which the source of a transistor was connected to the fixed potential line, and was connected to 
the drain, and the gate electrode, it reads and control of rewriting and refresh is performed. That 
is, data rewriting by arbitration bitwise is also possible. Moreover, in this invention, subsequent 
normal operation can be guaranteed by having the initialization mode which writes in the 1st data 
condition compulsorily about all the memory cells of a memory cell array. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the memory cell structure of DRAM by this 
invention. 

[Drawing 2] It is the equal circuit of the memory cell of this DRAM. 
[Drawing 3] It is the layout of the memory cell array of this DRAM. 
[Drawing 4] They are A-A' of drawing 3 , and a B-B' sectional view. 

[Drawing 5] It is drawing showing the relation between the word line potential of this DRAM eel, 
and bulk potential. 

[Drawing 6] It is drawing for explaining the read-out method of this DRAM cel. 
[Drawing 7] It is drawing for explaining other read-out methods of this DRAM cel. 
[Drawing 8] It is drawing showing the wave of "1 " data read-out / refresh of this DRAM of 
operation. 

[Drawing 9] It is drawing showing the wave of "0" data read-out / refresh of this DRAM of 
operation. 

[Drawing 10] It is drawing showing the wave of "1 
DRAM of operation. 

[Drawing 11] It is drawing showing the wave of "0 
DRAM of operation. 

[Drawing 12] It is drawing showing the wave of "1 
methods of this DRAM of operation. 
[Drawing 13] It is drawing showing the wave of "0 
methods of this DRAM of operation. 
[Drawing 14] It is drawing showing the wave of "1 
read-out methods of this DRAM of operation. 
[Drawing 15] It is drawing showing the wave of "0 
read-out methods of this DRAM of operation. 
[Drawing 16] It is drawing showing body potential for the relation between the drain current Id by 
pentode actuation of an MOS transistor, and gate voltage Vg as a parameter. 
[Drawing 17] It is drawing showing the equal circuit of DRAM by the gestalt of implementation of 
this invention. 

[Drawing 18] It is drawing showing the equal circuit of the eel array of this DRAM. 

[Drawing 19] It is drawing showing the output potential wave of a potential generating circuit 

required for the initialization mode of this DRAM. 

[Drawing 20] It is a wave form chart for explaining the initialization mode of this DRAM. 
[Drawing 21] It is drawing showing the output potential wave of a potential generating circuit 
required for other initialization modes of this DRAM. 

[Drawing 22] It is a wave form chart for explaining this initialization mode. 

[Drawing 23] It is drawing showing the output potential wave of a potential generating circuit 

required for other initialization modes of this DRAM. 

[Drawing 24] It is a wave form chart for explaining this initialization mode. 
.Drawing 25] It is drawing showing the structure of other DRAM eels. 



data read-out / "0" data writing of this 
data read-out / "1" data writing of this 
data read-out / refresh by other read-out 
data read-out / refresh by other read-out 
data read-out / "0" data writing by other 
data read-out / "1" data writing by other 
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[Drawing 26] It is the representative circuit schematic of this DRAM cel. 

[Drawing 27] It is the equal circuit of the eel array using this DRAM cel. 

"Drawing 28] It is the equal circuit of other eel arrays using this DRAM cel. 

[Drawing 29] It is drawing showing the output potential wave of a potential generating circuit 

required for the initialization mode of this DRAM. 

[Drawing 30] It is a wave form chart for explaining the initialization mode of this DRAM. 

"Drawing 31] It is drawing showing the GIDL current characteristic of a memory cell. 

[Drawing 32] It is drawing showing the output potential wave of a potential generating circuit 

required for the initialization mode using a GIDL current. 

[Drawing 33] It is a wave form chart for explaining this initialization mode. 

[Description of Notations] 

10 — silicon substrate, 11 — silicon oxide, and 12 — a silicon layer, 13 — gates electrodes, 14 
— drain diffusion layer, and 15 — a source diffusion layer, 16 — gate dielectric film, 21 — 
memory cell array, and 22 — the column gate, 23 — sense amplifier, 24 — column decoder, and 
25 — a low decoder / word line driver, 26 — address buffer, 27 — I/O buffer, and 28 — a 
power-on detector, 29 — potential generating circuit, and 30 — control circuit. 
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f»*^S l Efc^^WMM ^ y ^fio 

[0 0 0 1 ] 

^s^^ygt (dram) KM-TZo 

[0 0 0 2] 

[TOSi] tt(7)DRAM(t MOS h7^^ 
t^^^'v^^^i^^^yir^sfll^JtLTV^o DR 

^fit^^&y-fe^^*** (ir^-rx) (i. */Mniirr 
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Tl^o o£9. */h*DX^-ifeF^iH:fti:*^/J^ < ft 
9, X£— flglda F2t bfct t> «aW 

ftt*td/h£<ft9. F = 0. 18/im^ a = 8 

[0 0 0 3] ^^t*5l€i:^^^ftV>-fe/^>rX^VNfi 

f h i/y Kt»ftt5fefti:tt, F<0. 

18m m"C(i, a < 8 x JEM F < 0 . 13/2 m"Cfi, a 

<6Sr«fci-rt36S5l*:$tL, |MllJpxi:#»c:*DWfc-fe 
/^^X^/h$v>sa{-^i-S^^^7iSSJSI-ft 

vn^o ua*u h5^^#ft«ffl»wUft»ntfftbft 

ft^i^ofcFum JEteftix^BMferit^oK 

[0 0 0 4] ^a-UditLT, ^-v^v^Sr/B^T, 1 h 
7>'^^*^ : eyt;Wi:t5DRAMa)ftj6t) > J^T 
KWf S J: 5 t-^< o^ft £ *LT^5 0 

©JOHN E. LEISS et al, "dRAM Design Using the Taper- 
Isolated Dynamic Cell* (IEEE JOURNAL OF SOLID-STATE 
CIRCUITS, VOL. SC-17, NO. 2, APRIL 1982, pp337-344) 

©#r^¥ 3-171768 -§-^$r 

©Marnix R. Tack et al, "The Multistable Charge-Cont 
rolled Memory Effect in SOI MOS Transistors at Low 
Temperatures" (IEEE TRANSACTIONS ON ELECTRONDE V I CE 
S, VOL. 37, MAY, 1990, ppl373-1382) 

@Hsing-jen Wann et al, "A Capacitorless DRAM Cell 
on SOI Substrate" (IEDM93, pp635-638) 
[0 0 0 5] 

MOS hyy^^^^x^ifi^J: 

®o^y -fe/Ht, soiSfi±OMOSh7^^ 

fcJ: 91ffj££;}x6 0 SOlSfio«l^b**4*tES: 

(Dco^y soiSfi±^)MOS h7^^ 

^Wj&^tbSo MOS h7^^^li«Si-of 

^tibL/BNMos h 9 ^ ^—m^u^^t^m 

ag^LTV^o NMOS h7^^^Sfif«*7D 



[0 0 0 6] L**U ®f±*Jt* s **tT**> 5 > $£h^ 

tt, so iSSi^^tfiBSMIJ: ITio^ fi£ 
ML ^-^HSr^Siri-afcft, ft 5. 

[0 0 0 7] rOJSWfi, W^7V^^ffM^ 
^yt/^^LT, '>ftWf ^T'Xfitx — ^O^-f -J- 5 

[0 0 0 8] 

^^eyir/wco KWy#^y hMHdKMfcSi'U ^^ey 

-r&*u atrial * y /wi, KW^ssff-e-fy 

fifties y t;i/7 W ^ y -tr^SriitffB* 1 x — ^ 

[0 0 0 9] ro^Ci £6 — oco^^ey iryu-fi, 

ft— OOMI S h^v^^MCi flfl^Si-u -fcyHJ->r 
X£r4 F2ir/Jx$<-f 5r t^T*tSo h^v^^CD 

K»SiK«36Sft<, wv^x.n«, 57— K»te:J:9HB# 
31tR * 5 ^ y ir /WD ikT *f L T ir >- ^ T s 7 & 
s9tt5iKvS^ft< , ftotty^ry^Wr^Hj; 

[0 0 10] ro%^^*3v>T, A^Wtc, iir-j? 
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[ooii]—*, rco^^^iS^^eyir/Hi, 
-e (7) 7 s r -< « fit i> *k*<D m ft tt i - * 3 * ^ 5t "C fc 5 o z<n 

[0012] Wffl^'*— Ktt, J; 5 ft 

(b) Kssu-tt, mn<o"miy £ —^^mm^^^\^ 
tert&mi (ommmoLX o*v^»jw«ffisr**, try h 

Hfcttiitt<D!6 1 x — ^ttl»»#ii*^*3ltS 1 1^ 

tt, Ji^OflflT*— ^tt«»*ii*lc33*tSi:RIDIBl 
<WH*P«ffi*r*;t. try M»lc:f4a*«>JBl^— ^tttB 

(c) 17— K*fca*^*l^—^tt«»#ii*i-*5W 

%tmcmi<D$mmfo%:-$-?L, try hita»^*i 

»fb^ffi*T*ttftV^, fcSSSWIIr^ 
[0013] J&L_b<7>^»^^~ KOM ( a ) — ( c ) 

5 0 mtC^LT, S"J<DlJ§Ug-T:^ y -fe/l'T Wf S:» 1 
f f -^tt»c«JHfti-5ft^J:5 4.«« (d) h^^h 

(d) 9 - K»i:iif-^ftMl^oi2oaaii 

#ii*»d*5»t5*3<?5«!|»a:ffl:± 9i*VMtte«r#;l, G 
IDLC (Gate Induced Drain L 
eakage Current) 9 W> 1 T — ^4KIS 



[0 0 14] ^<^»Wfc*V^»*U<tt, ^^-yir/P 
tt, bfcttB'Jfc* :7o-^ v^co^^g 

- h«r«*.fc»*Ktt, ^(Dffim?— YfrhV>mm* v 
[0015] 

^tr^^ 0 y^yirA-MCtt, SOIfilWNfir 
^/UMI S Ui?*9\z.3i K>mf&£tiX\,^Z> 0 apt), 

iyy aysfii o±ic*6»iR£: ttvy nySibli i 

I 1 2 S O I SW^V^JltV>5 0 Z.CO 

y-Mii3«^ y— hm^i3icgBS^ 

[0 0 16] y-^, KWVteftSH, 15tt, J£ 

& 0 tSox, pSi^y =i i 2^e>ft6^7 2 Vffl«c 

tt, (H^^B^it^i-^^rfpl) co#m 

B^ffi^5>lfi*4Mt*JXv ^^fizfrftttp ng^# 

B L{c^^^ix^ 0 
[0 0 17] 0 3tt, y^yir;i/7U^(DW7f> h^: 
14 (a) , (b) a^tl^ftim3(DA~A J , 

b-b' »a^trv^5 0 pS^yy a^i i 2tt, > 

JR^StuS. EPt K W y S^oO h 7 V ^ 
^<o««^!7— KlfcWL*[pl»cvy =>y^M2 1 tcj; 
OSR-T-^dtS^TEMS^S. *VM4->y =i^iMblll2 
1 oSJfci&^tcftboT, '>y=yll 2Srx^f y^ 

— 3tt— *rfil^*tt»^J(?fiKSixT, wtt3ftS!7 
-KUWLi^So y^teiil5(t 7-K«WL 

— fcftSo h^^v ? ^^-bttSPp^i»:JK2 3Tfl 

tt, zioco b?y^#-e*ft5 y-ittfcS l 4 
[0 0 18] rtttciJ: .* h7y^^^f^ 
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K»W L *3 <fc *T y biRBLtft/hJDX^ftFOfc^^ 
tMlttlt, Wtir^ffi«f4, H3C«TvtI 
fc<fc5fc^ 2FX2F = 4F2tft5 0 
[0 0 19] :(ONMOS b7>^^^??45DRA 

* y r-e*>5*— /^*8f4r3fijffli-s. ip-fe. mosf 

5/J>-;vS:pSv'!)3y|i2l:ffii^^ -^co* — A- 

*.tf 9*- # "1" i1-*o KK^teil 
uip Sv' 1)3^112 cdFpIo p n @^£rHi;frfa'W 

"0" t«o 

[0020] r-* "o" , "i M f4, 7tf^cD«te<£> 
^-e&«9, MOS hy^^^^Ut^tSffoSiL 

{4^i^v^-^ "i" <£ffi<£L#VMifi®EEV t h 1(4, 
5*—* "0" «t«<DU#v^««BEV t h 0J: Ofiv^ # 
f-Y(^S^ty7t'fe^^-/^fflLt "1" -r- 

[0 0 2 1] x — ^K*fflLO*5S;^tt. OjMf X. 
btL^o 17 — KllfiVWL t#f-{ittVB« 

14, "o" , "l" *BWR-eB5 0>J;5fc**. 

X — ^ "0" , "1" CO L# VMfiUJEV t h 0, V t h 
l(O^Pfl^/«c5K*ab«{a:S:-^x."C. "0" t'-^cO 
^ * y -fe/i/-ett«SE3ftsaEtti" , "1" t*— y-fe 
/UT»f4«*a$ifc*L5 r i SrWffli" So AttttlcttflSx. 

(4\ h » B L ^^^(Offi V BL^yyf-t-v^L 

t, -t(0^l7— Ki»WLSrlEi!ii-5o Cft^J: 0. Hi 6 
(OTti:5l^ "0" "r-?<nm^, tTyhfl^y^ 
-i;tffiVBL(OjEfWSft<, "1" ^-^^#^4^ 

[0 0 2 2] ^2(Di^tHLM(t !7 — KiWL^4 
fe±*f"C*»b, try HiBL UT, 

"o" , "i" owaaioccTtfs/ b^®{i^±#3^ 

«*JW5:ktrf(St5. «*fcl4, b'^SBL^ 



4ric*i±»f"C, try hHWfcfctJH&i-So tr 

[0 0 2 3] f§ 3 Ott^ffl L;^5t(4, fc* y MftB L £rf5f 
^OWffi^^^^b^i:*^, "0" , "1" TWcC 

[0 0 2 4] ro*Wlc:*5V^T, MiWfc: "o" 5*—* 
£$#iM?fc#>{;i(4, ip^^^ey ir/wr W (DtefrX'M 
tRZfLtcy- K8WL £ try hl*B L<0ftttfc±9»W 

*«Wk:&5 0 x-* "i" -e^^flittic^-^s* 

[0 0 2 5] J:0*flc«l««lf^jft»«r«Wi-5. B8- 

eh K4, mvozMz &z tr v htH(DtkM<o^mKx v 

— K/y 7Uy v'aXtfy — h<73»fN8tffc-Cfc 
5 0 E18&t>*[Il9t4, Ztittl "1" y*~?&Tf "0" 
f-^^U - K/y :7Uyi^lSf£T-fc£ 0 H#^J t 14 
-CI4, x-^ft^fll Tfo«9, !7-K 

WLtCf4Amffi36S-^^fetlTV^o ^Jt It7-K 

{£(4, "0", "l"f^OU^IVth0, Vt 

tc:J:9 4S«ffil-ft5o "o" ir-* ?>i§£i4tf y hSMI 
{tVBL«4(ft«F$*xSo -tUdcfcO "1" , "o" 

[0 0 2 6] ^LT, t 2T% V— K^WL^lft 

*M(c:^< L, |B||;iMl7"^^ "1" 
(4, try hSSB LtCaEmffifc^ (B8) . K^ffi If 
"0" ©S^ttfyHSBLI^ttt^iS 

(ei 9) 0 ^fi^ j: ^ , atR^^y-t^* 5 "l" t"-^ 
aA«i*SixTi?« "i M f-^^ft^n^o 

"0" ^-^<7)^t-f4, V»^^)il*fp|^-f T 

"0" 7-^^BSf#i^S^§o 

[0 0 2 7 ] ttt, B#glJ t 3X^17— KlWL^AJf^] 

5o w l" x-^Sc^ffiL*:tTofc^y -fe/^fcraDlf 
y HSBLlCoft^Sffi^aW^^y ir/UT*t4, ? — 

r, >fy^ h-f *^bf4fir b4v\ "o" x-^^ 



« 



[oo2 8] mi oRximi (nc^mL^tc 

kZ^tl^tl "1" x-^&t* "0" x - ?(Dl) — Y/ 
hS!j{tT-fo^o 111 0&t>*mi 1 TO^I t 1W 

B5*tHL«, ^Jt 2t!7-KiWL^I(:illtt^ 
U ^CI«ir;W: "0" Sr»#iitf»-&^ttra 

^FtC. t'^iBLCAimx. (12 10) , "1" 

f-^^fl^^iait'^ h«BLi:jElfi[S:*t 
5 (Hi 1) o rixfcJiOs "0" x-^^#^<b*xfc 

-YO^-^siftlilSjxSo "1" 7*-?fc5-Z-htitc± 

[0 0 2 9] [11 2 —Ell 5(i, try hiBL^OVC 

xy^-^u i7— K*3iRaKtfy n»BL*cm« 

1 2JttWai 3(1, **i«x "1" t'—Z'SSI "0" x 

SfttV^7- KftWL^, 0#£ijt 1 ^E«ffi:Kia:*>± 
tf£ 0 MS«4fc«\ EI7(c^L^J: -9^ N 

"0" , "T f-^OL^vMlV t h 0, VthlO 

i^TttJ; V fcSSvHttfciRJfei"*. 57— KIMMfc 

»l©K*fflb*Sti:IBI*K, "0" , "1" 
^(DlJ^fiVthO, vthiop B 1lcSttttJ: 

ftU:«fc?K "1" ^^y-feyu^gg<^-v 
LTt'y bl|BLcomffi±#fi/h^< (Ell 2) s 
"0" 7*-*<DWr&**r } J'tSl'<Ommfc'h£ < 0£l^ 

tcj:f9 "1" , "0" x-^WS'J£*l5o 
[0 0 3 0] ^rLT, U#£iJ t 3T\ BB^fflL^— 
"1" <nm&K\*. t*y b^BLlCjEomffiSr-^-x. (S 

1 2) , i^lllLf-^^ "0" O^fitfy MftBL 

(mi 3) o rftd <fc K> s iliR;*^ 

«fiF$tb-rS« "1" f f -^3fts»#ii**t5 0 "0" x 

9, aRx^f-aW^-^OftV^ "0" f-^«fl 
j^^tt^o B#»J t 4-e?— KISWL ic/M 

[0031] m i 4 &u<m i5it ra cm^th 

ii-tivWx "1" x-^Xtf "0" r-^^y-K/ 
hl^fc^o lill 5 t ISO 5 

t 2 "C(Z>R*.ffl LBdf^tt'tix j eix, 112 Rtjm 13i 
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ra«t?*>5. Bfc*lHL«, m&WWr/i'K: "0" x*-* 
«r»*iitf*&fc*4, bfy hit»BLfcA«ffiSr-^*. (El 
14) N "1" 7*— ^S:»tatf»*^»^2X h^B L 
tejE«{fc«r-$-;ia (mi 5) 0 r*iKJ:0, "0" 

^^fto, sKx-rtoiapj^-yi/jftsftta^tLSo "i" 

[0 0 3 2] JEJL±(^«t 5^-0|8W(Cj:5DRAlVHr^ 
fix ft^ ISWCM * tlfc 7 n - r ^ y ^(7)#r 
S:«foWiMOS h5>i***fcJ: ^HS^SiX, 4F 

R^mU/Stii^OIWlBltt, 17— KiWL t bf ^ US 

BL<Dfy-ent>ti, ffimx*hz> 0 M^y^y-tr/wis* 

[0 0 3 3] S*tt4**y»fts*RWL 

LT^rcOiST'ii, "1" 7*—?m%&&<Dtiib<D 5M 
[0 0 3 4] rcor^rfi, Ell 6fc*-r«H£*>fefc«»J 

^tu^5 0 mi 6(i s ffi^^Mos ^7y^^^cov^ 

I d ^rStg®^ I s u b coy— b®J£V g feff14^^L 

— /w«aE»s««SE i s u b t itffiij^5 0 m 1 6 

I sub^g/>t?>:i:^ltl/^ 0 Sot, ^co^ 
i^<b. t©4Tfl "1" •7 : -^##iA^^r*t^< * 

[ 0 0 3 5] t^aifttOJHft*- K*r«*.fc*lfc 

3iVfcoM$L*7F-fo * * y w 2 i J*, m i 8 
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yv7W2 1©lfyHSBLIt ^7^73-^241: 
<t h 2 2^^LTir>^T^ > 7 P 

2 3fcgSffi$*L5 0 ^ J tyt/U7W2 1©!7-KlllW 
U4, 0*7*3 — #V!7 — KiK7^^2 5K4 «9StR 

[0 0 3 6] tyxry7 p 2 3 t i /oSiFwr^T- 

^fiilfi I /0/<y7r 2 7 ^LttT^5o 
gj5T Kl^fi I /0/<y7r 2 7 Sr^LTT Kl/^^y 
' 77 2 6fc:Bfc9i&*;ix, dJ7K^ *7^7K^ 

[0 0 3 7] «{fc«S±IB&2 9f4, E7- K^WLtd-^-X. 
f)tl57-^f^aW^iiiifiVWLH, x — 

^wofttttvwLL, x-^ss^mu^^mte 

"1" 7-^f^^^ilHiVBLH, "0" X" 
^S#iA^<Offi®{4VB L L, x-^tt^-tHb^co^ 

y ^-r-^tttev b l R^*^*-r^ 0 

[0 0 3 8] :Olfi^M2 9ft ft&mffiLVEX 

3 0, f4, ^°!7-^-^aj|Hlg§2 8(7)ta^$r§:^T, ^ 

^ y ir^r u>r 2 1 y ^^^mmt-thmmt 

U^^<^^7 2 6F^fflIc£tL/cT K^^^^^l 

i/^Y 2 lcD^^-ey-ir^tc^iJ^^ "l" 7-^^S^ 

[0 0 3 9] ^I4£fc, ©JW{H]3g3 0*4, p^t^ — 
^2 s&o^^t^-^ 4^^il^S^: It, t< 

y -t^T K2i <t^t< ^ y i?/wc:— Jg it, 3fifrJift 
\c "i" x-^^S#iAtp^v^W^b«)^SiJ^^fro 

Tfc4V\, JEK, ir/i-TU^ 2 l^^Oif^ir 

fremiti, \ /0%&+frh<D^-*^VXt>*%:rtX, 

[0 0 4 0] [fg 1 (Dmmit^e- K] S5 i ^#LWb^-- 

n<D "l" 7*— ^»#ii*^*5J4Si««ti[J: 9*v^ 
f£§r^x.5 0 1219(4. ^<^»^<7)ttfi:38^|H]8S2 9 # 
mirth?- Kj»^x.b*t5«i«ffiVWLHi: tfy h 
jSUC^x^SiSffiffiVB LHSr^LTV^o 

-OTTOW, ii^O "1" 7^-*S#i£^l-/E 
V^*t5l7 — KHillffiVWLH 1 , t'^SVBLH 
1 4 9 tttlfiXflV^lfiVWLHO, VBLHO^I 



[0041] i2oit mmkm\ / Eh : t<D'&<Dy- k* 

WL, b^BLCOSIi^T^^cot^^^^eyir/UO 

^ ^ «ffiv B £^ tr^5o *D»{ti(if^tc:*5v>Tf4x 

17- KjfcWL&tftfy MaBLJcWUT^r^-eti, ii« 
O "1" #t&^B#4 SJBV^tfcVWLHO, VBLH 
0Sr-£;iT, ^7^H4VB^l:±#^, 
* h>f*Wt«r£CS*5. rfrUciO, IHC "1" 
7-^^t^ii5e ^CO^, !7-KSWLS:A^iffiV 
WLL|:Lt7-^^-^KU W^a^ftf^Srfi 1 

[0 0 4 2] [* 2 K] IB 2 olofflfb^e- 

K-ett, tfy h*|BL»c:i±ii»<o "i" 
^mtt^rffiv^ !7— KlftWLfcttii*© "l" x— 
#5i*l*»cfeJt5iiS«ffi±9i*V^«ffifc-^*.So 12 2 1 

4-x.?>tbSiS5«ffiVWLHi: ify h^Hc^-x. bix^^S 

asr^ k i" x— ^s^&^cfflv^^-s !7— kh 

dlfiVWLH 1 4 *9 fcfS^lfiVWLHO^^ii: 

[0 0 4 3] [2 2 2*4, mnitm^h^cD'&cDy-vu 

wl, ify b^B L<^®fiLRU^<£>£: ^(D^^eV ir/vco 
17— KHWLK»LTiiW<0 "1" *#i&3M$±9iS&^ 

Sit, <<>'<9 h>f *^k;Sr*C**a. i^a^ 

«feH^ "1" 7*— *J&S»jN-1*o 

SrA^iffiVWLLi:ttr- yuKU J^tgil 
ffrttffrSrfT 5 o 12^*4, "1" x-*»Sii*<D»ftsj£ 

[0 0 4 4] [jg 3 ©HOMb*- K] US 3 ©fcjJWfc^e- 

KT*f4, [7- KiHWLttta*© "1" »#ai^tl^C 
i^Sfi^rfflV^. tfy MftBLJCttii*<0 "1" x-^* 
*ii*l^tc43lt5i««ffiJ:9i*v^«ffiSr#x.5 0 HI 2 3 

?4. ro»&<o«ffl:»4feiH]K2 9^tB^-^^r7- k*»c 
a^co "i" 9 f -^»*ii*Kfflv^&ix5try hlft 

j^mfiVB LH 1 4 "9 tii^V^Si{5: V B L H 0 ^^^E^^t 
!7— K^il5®{fi:VWLH(4, — feT'fc^o 
[0 0 4 5] H2 4f4, %)Mikm^b^<n'&(Dy-VU 
WL, tfy h^B L^HftS^O^^O^^y ir/v^) 

!7— KiiftwLic:M-bra*o "i" 

"1" »#ii*l*J:9ilSV^«ffiVBLH0S:fflV^TV^5 
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[0 0 4 6] [US 4 ©tDJJHb*— K] £ 4 ©SJJBHfc*- 

[0 0 4 7] Eti^tDJBMb*— Ktt, "l" x-^J^flg 

7 f -r«ffi^{6;</j:5fciit)-cfc5o b^U *tS£tt<E>{£v > 

[0 0 4 8] 02 5^ ^rC0lH?t^^y ir/M»at£igi 
l£»JGS£*T*L-C^5a Bl^iiStSltlT, 111 2 
5TU 3^11 2fc$Mrr5l6*IjSl 1 (BOX 
m) ^ htfi 3 2 trlS LTV^^-e* 

iftSV!) =3^S 1 2 0j£8SJc*f ury — Mfe!tAi3 1 

fffi{H]3g£r, HI 2 6 C^to 

[0 0 4 9] rotlft^yir/Mfiigi: bT, 

K)ft(i5fe{-iftP^b^J:9^, 7uyhy-M3^^ 

x-* u o" , "1" G>b*v>ffi«E^«: 

[0 0 5 0] r*UC*frLT, Ay^y-h3 2^WL 

by— h 1 3 a>e>sKx-r^ ^t^^/y ^^tbSr/h§ 
<t5rt^#, r*U-<fc*K f*-* "0" , "1" 
^ b£ v^«EEHS: <t «9 < «SfiH-5 c t a* *rtBtti* 

[00 5 1] H2 7lt httt^ 
* y ir/i^MC Srfflv^fc^ ^ y irA'T W co^iffi[i]^&^r^ 

^#t?*ii»«lt**t5 0 j£^f3\ /^y^y-h3 2*7 
n> hy— M3(a^,«7- KIWL 1 b$L'tt1rZ) V — 
KiWL 2 i LT/^-yMLtt <tV\ 
ffiH]£§te\ B2 8(^)J;5i:45 0 7oyhy 



^£*l£7- K8WL 2 t^l^j^bTigidi-^J: 9 tC-T 

[0052] ftflcttfc:, McSH*Stb5!7— 

"1" , "0" (oa^tii^WFiti:^— ^««F«Ftt*r 
[0 0 5 3] htt^O^y t;UM 

^PL^^mimifcom^, »<s/*y- Met Dtfx-f 

[0 0 5 4] [3! 5 0*J»fk^~ K] El 2 9 r (O^ 

^^mffi^^iH]ss 2 9^m^-r-5i7— vm^^h^ 

fllfiVWLHi: If 3/ hi»JC4-X.bix5i««fitVB LH 

,* V 9#— b^-¥*.&*tS«(ttVBGSr*LTV^ 
5 0 17— K»*«ffiVWLH&tffcr* hiSilifiVB L 
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